) concentration. Although Ca 2ϩ was once considered to act only as a global intracellular signaling element, research performed over the past decade has revealed Ca 2ϩ to act in a far more dynamic and versatile manner than previously thought possible.
The ability of Ca 2ϩ to regulate a wide variety of cellular functions stems primarily from the diversity of local and global Ca 2ϩ signals that can be generated. release, and "Ca 2ϩ flashes," which occur in a synchronous manner in small groups of cells at a very low rate (2) . Thus the inventory of Ca 2ϩ signals generated in arterial smooth muscle cells is diverse, and novel Ca 2ϩ signals are still being discovered.
A series of elegant studies (1, 11, 12) by the Santana group at the University of Washington has recently described another intracellular Ca 2ϩ signal produced in arterial smooth muscle cells. Termed "Ca 2ϩ sparklets," these subsarcolemmal transients are generated by Ca 2ϩ influx through one or several tightly clustered voltage-dependent Ca 2ϩ channels. Previously, arterial smooth muscle cell voltage-dependent Ca 2ϩ channels were studied by using patch-clamp electrophysiology. Electrophysiological techniques generated high-resolution temporal information of currents generated by Ca 2ϩ channels but could not provide spatial data concerning channel location and the impact of channel opening on submembrane Ca 2ϩ concentrations. A significant advantage to imaging Ca 2ϩ sparklets is that important spatial information can be obtained regarding the location of active voltage-dependent Ca 2ϩ channels in the membrane and the profiles of the local Ca 2ϩ transients that are produced by these channels. Combining imaging and electrophysiological techniques provides an even more powerful approach, because both high-resolution temporal and spatial information about intracellular Ca 2ϩ changes that occur in response to voltage-dependent Ca 2ϩ channel activation can be obtained.
With the use of these techniques, it has been found that arterial smooth muscle cell Ca 2ϩ sparklets occur in two distinct functional modes: low and high activity. Low-activity Ca 2ϩ sparklets occur due to the opening of a single voltage-dependent Ca 2ϩ channel, at low frequency, and in an apparent stochastic manner throughout the plasma membrane. In contrast, high-activity sparklets occur at recurring sites through the opening of small clusters of voltage-dependent Ca 2ϩ channels that exhibit such a high open probability that they produce almost constant Ca 2ϩ influx. An important distinguishing feature of these apparently different Ca 2ϩ signals is that the high-activity mode results from protein kinase C (PKC)-␣- Similarly, when coexpressed with PKC-␣, Ca V 1.3 channels generate Ca 2ϩ sparklets that function in low-and high-activity modes. Ca V 1.3 sparklets were also similar in amplitude and dihydropyridine sensitivity to those generated by Ca V 1.2 channels. However, several important findings support the conclusion that Ca 2ϩ sparklets in cerebral artery smooth muscle cells arise due to the opening of Ca V 1.2 channels. These include the observations that in arterial smooth muscle cells, Ca 2ϩ -current voltage dependence and steady-state inactivation were similar to Ca V 1.2 but not Ca V 1.3 currents and that RT-PCR and immunofluorescence detected only Ca V 1.2 in isolated myocytes. In addition, the authors found that nifedipine did not alter Ca 2ϩ sparklets in arterial smooth muscle cells isolated from mice that express dihydropyridine-insensitive Ca V 1.2 channels. If Ca 2ϩ sparklets also occurred due to the activation of dihydropyridine-sensitive Ca 2ϩ channels other than Ca V 1. 
